If we are agreed that this patient had some sort of rapidly progressive pulmonary or pulmonary vascular disease leading to arterial oxygen unsaturation, cor pulmonale, and death, then we may discuss some of the diagnostic possibilities.
Perhaps the most common lungl condition leading to cor pulmonale is emphysema. It is the time-honored concept that pulmonary hypertension is secondary to the increased resistance resulting from the reduction in capillary bed occasioned by the breakdown of alveolar septa. There is much thought and some evidence at present that this explanation is far too simple. It seems more likely that some complex mechanism involving communication between the low-pressure pulmonary vascular system and the highpressure bronchial vascular system may be at fault. In this case the relatively normal maximum breathing capacity and the diminution of oxygen saturation during exercise would rule out obstructive emphysema as the cause of this patient's pulmonary hypertension. In emphysema the maximum breathing capacity is reduced out of proportion to the vital capacity because of expiratory "air trapping" when the patient attempts rapid, deep breathing. In the usual case of emphysema with oxygen unsaturation, exercise results in better ventilation and distribution of air and oxygen, with some rise in oxygen saturation of the arterial blood. It would be distinctly unusual for emphysema to begin so abruptly and terminate so rapidly in a person of this age without obvious bronchial disease. Moreover, emphysema is not a common disorder in the Negro.
We are becoming more aware of sickle-cell disease as a cause of pulmonary hypertension with eventual cor pulmonale. The basic defect in sickle-cell disease is the abnormal architecture of the hemoglobin molecule. This readily explains the abnormal shape of the cells which, together with the tendency of these cells to stagnate, conglutinate, and thrombose in small vessels, is the key to the pathology of the disease. It has long been recognized that patients with sickle-cell states are prone to thrombosis. The frequent occurrence of splenic and cerebral infarction and the common ischemic leg ulcers are clinical and pathologic events that attest to the thrombotic propensity of these patients.
It has also been long recognized that low oxygen tension is the most powerful of the " sickling potentiators. " Patients with sickle-cell disease show 3 or 4 times more " sickling " in venous blood than in blood from the arterial side of the greater circulation. Individuals exhibiting the heterozygous sickle trait are prone to "thrombotic crises" when at high altitudes in an atmosphere of low oxygen tension. In The final episode of the patient's illness is worthy of some comment. In addition to his increasing dyspnea, the patient had an episode of syncope and complained of right lower chest pain and severe cramping pain of the arms and legs. Jaundice was noted for the first time. This type of exitus may be seen in patients with sickle-cell disease as a result of widespread conglutination of sickle cells with thrombosis, obstruction, or impairment of circulation with resultant infarction or ischemia. It is unfortunate that blood studies were not done during the few hours of his last hospitalization. It is inviting to speculate that his increasing arterial and venous oxygen unsaturation may have potentiated his "sickling" tendency.
The diagnosis of periarteritis nodosa of the pulmonary arteries is suggested by the persistent leukocytosis and the rapid course of the disease. The absence of fever and the negative muscle biopsy militate against this diagnosis but do not in any way rule it out. A lung biopsy would be necessary to establish or thoroughly to negate such a diagnosis.
The opinion generally held by the staff who cared for this man was that his basic difficulty was interstitial fibrosis of the lungs of the variety described by Hamman and Rich.' The rapidly progressive course with increasing dyspnea and cyanosis and eventual evidence of right ventricular hypertrophy is almost a carbon copy of the cases originally described by Hamman and Rich. In the usual case of interstitial fibrosis with alveolar capillary diffusion block the already reduced arterial oxygen saturation during the breathing of air will further diminish with exercise, but the breathing of 100 per cent oxygen will usually result in complete saturation at rest and after exercise. In this case this was essentially true when studies were done early in his hospitalization. Later on, studies showed that arterial oxygen unsaturation was present at rest, breathing air or oxygen, and that this unsaturation was increased by exercise whether the patient was breathing air or oxygen. In this regard the findings are those of a right-to-left shunt. This is not altogether surprising, since it seems reasonable that if the alveolar-capillary interface is sufficiently thickened the diffusion of oxygen into capillaries will be so seriously compromised that the existence of blood flow in areas so involved will, in essence, be a right-to-left shunt.
DR. RONALD A. WELSH: The significant findings at necropsy were limited to the lungs, heart, and spleen. There Further and finally, at this time we have in the hospital a Negro man, age 52, whose illness, to use Dr. Akenhead 's words, is almost a carbon copy of that in the case under discussion. He has been short of breath on exertion for about 7 months; on 2 occasions he has fainted during exertion. He has a big right ventricle ( fig. 4A and B) ; electrocardiographic signs of right ventricular hypertrophy (fig. 5) 
